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Programme 

Feb 13 departure Frankfurt/Main 

Feb 14 arrival Nairobi, Kenya 

Feb 15 joint seminar with students and lecturers of the University of Nairobi, University 

of Dar-es-Salaam and the Kenya National Museum 

Feb 16 Visit and discussion of the original hominids and mammal collections at the 

Kenya National Museum with Dr. Emma Mbua, Department of Paleontology, 
Kenya National Museums, Nairobi 

Feb 17 Visit of Olorgesailie hominid site 

Feb 18 transfer from Nairobi, Kenya to Arusha, Tanzania 

Feb 19 Visit of Makuyuni site including fieldwork guided by Dr. Charles Saanane 

Feb 20 Visit of the Lake Manyara Lake Flats including taphonomic field studies with 

Dr. Charles Saanane and transfer to Ngorongoro 

Feb 21 Introduction to the ecology of the Ngorongoro crater with particular focus on 

rhino conservation by Dr. Pit Morchel, Frankfurt Zoological Society and visit of 
the Ngorongoro Crater 

Feb 22 Visit of Olduvai Gorge hominid sites and museum (Camp Mary Leakey) 

Feb 23 Visit of Laetoli hominid site (Camp Mary Leakey) 

Feb 24 Visit Lake Ndutu sites incl. taphonomic field studies (Camp Mary Leakey) 

Feb 25 Transfer to Seronera Camp Site 

Feb 26 Serengeti guided by Markus Bomer & Team (organized by Frankfurt 

Zoological Society) 

Feb 27 Serengeti (organized by FZS) 

Feb 28 Serengeti (organized by FZS) 

Mar 1 Transfer to Arusha and joint seminar at the Arusha Museum 

Mar 2 departure from Kilimanjaro International Airport 

Mar 3 arrival Frankfurt/Main 
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History 

History of Research (Palaeontology, Archaeology, Zoology) in Eastern Africa 

by Ulrike Anders 


1903 Olduvai Gorge was “discovered”. 

1911 Prof. Wilhelm Kattwinkel discovered fossilized bones in the Olduvai valley. 

1913 Inspired from the findings of Prof. Kattwinkel, the german anatom Hans Reck 

explored the Olduvai Gorge. He found a Homo sapiens skeleton on the northern 
slope of Olduvai Gorge, OH 1. 

1931 On their first Expedition to Olduvai Gorge, Louis and Mary Leakey found many 

stone tools. They described these tools as the Oldowan culture. 

1935 L.S.B. Leakey explored Laetoli for the first time. 

1939 First hominid findings at the Tanzanian Site of Laetoli by Kohl-Larson. Some 
isolated teeth and a fragmented upper jaw were found. 

1940 Louis and Mary Leakey discovered the site Olorgesailie. Handaxes and bone 
fragments associated with Homo erectus were found. 

1954 Two hominid milk teeth were found at Olduvai Gorge by L.S.B. Leakey. 

1959 Zinjanthropus boisei (OH 5) was described by the Leakeys. 

1960 In the ensuring years many additional fossil discoveries including the type 
specimen of Homo habilis (OH 7) were made in Olduvai Gorge. Furthermore 
OH 24 in 1968 and OH 62 in 1982. 

After the discovery of OH 7 Homo habilis was applied to be the maker of the 
Oldowan Culture stone tools. 

1965 Bryan Patterson discovered the left distal humerus fragment KNM-KP 271 in 

Kanapoi. In further expeditions lead by Meave Leakey in 1994 more hominid 
fossils were found in Kanapoi and discribed as Australopithecus anamensis. 

1967 A four years expedition to North Kenya/South Ethiopia along the Omo river by 
F. Clark Howell, Camille Arambourg, R.E. Leakey and Yves Coppens. They 
found Omo I and Omo II, two Homo sapiens skulls dated to 130ka. That was an 
evidence that Homo sapiens developed in Africa. 

1968 The first Koobi Fora Expedition. Important hominid fossils of the genus Homo 
and robust Australopithicines (KNM-ER 406 and 732) were found. In 1972 the 
skull KNM-ER 1470 ( Homo rudolfensis), in 1973 the skull KNM-ER 1813 

(Homo habilis) and in 1975 KNM-ER 3733 ( Homo ergaster). 

1972 The first fossils in the Hadar region were found (AL 129-1A+1B). 

1974 More hominid discoveries at Hadar (Ethiopia) by Donald Johanson. He found 

“Lucy” (A. afarensis) and later in 1975 the “First Family” (13 individuals). 



8 


East African Palaeoanthropology and Ecology - Excursion guide 
Excursion February/March 2007, JW Goethe University, Frankfurt/Main 


1978 3.7-3.5 Ma old Footprints of Australopithecus afarensis found by Mary Leakey 

in Laetoli. 

1984 Nariokotome fossil WT 15000 (“Turkana boy”) discovered by Alan Walker and 
Richard Leakey at the Turkana lake. 

1985 The oldest robust Australopithicine (at that time) in East Africa WT 17000 
(“Black skull”) was found at the Turkana lake and described as Paranthropus 
aethiopicus by Alan Walker and Richard Leakey. 

1992-1993 Pre-Australopithicus at Middle Awash (Ethiopia) -> “ Ardipithecus ramidus'’’ 
(more than four million years old) discovered by Tim White, Gen Suwa and 
Berhane Asfans (17 individuals). 

1995 New Australopithecus species at Kanapoi and Allia Bay (Lake Turkana, Kenia) 

discovered by Meave Leakey and Alan Walker -> Australopithecus anamensis 

1998 Kenyanthropus platyops (KNM-WT 40000) discovered by Meave Leakey at 
Lake Turkana. 

1999 A new Australopithecus species discovered by Tim White -> Australopithecus 
garhi. 

2000 Martin Pickford, Brigitte Senut discovered Orrorin tugenensis (6.5 Ma) at Lake 
Baringo. 

2001 New Ardipithecus fossils older than the first fossils at Middle Awash were 
discribed by Yohannes Haile-Selassie and Tim White. 

2004 Ardipithecus kadabba was classified as an own species. 
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Environment and Geology 

African Rift System 

by Tina Bundschuh and Christiane Frosch 


The Great Rift Valley is a tectonical rift structure involving the Arabian and the Nubic and 
Somalian part of the African lithospheric plate. 

The rift ranges from northern Syria in a northern south direction to the Zambezi mouth in 
Mozambique on a total length of app. 5000 km. 

Its course includes Lebanon, Israel and the Jordan valley and proceeds to the Red Sea at the 
Gulf of Aqaba. In the Gulf of Aden, the rift reaches the African continent and from the 
Ethiopian Afar region onwards, the African part is combined into the expression East African 
Rift System (EARS). 

The Afar region is a triangle-shaped depression where the Mid-Oceanic Ridge of the Red Sea, 
a part of the Indian mid-oceanic ridge and the EARS form a triple-junction. The Red Sea can 
be seen as the elongated mid-oceanic ridge of the Indian Ocean and the EARS as the only 
intracontinental rift structure is believed to be a failed branch. 

The Red Sea developed into a Mid-Oceanic Ridge when the Arabian plate splited off the 
African plate. This process began by the formation of a continental rift structure like the EARS 
and continued from an intracontinental to an intercontinental state where new oceanic crust is 
constantly built out of melting rock that is brought up from the upper part of the Earth mantle. 
The rift has been formed in the Miocene Age and details of the processes involved are still 
subject of research and discussion. A local thinning or weakening of the continental crust due 
to stretching and so-called mantle plumes all of a yet unknown origin are sure to have played 
an important role as favourable conditions. Theories involve the fact that the African 
lithospheric plate is surrounded by constructive plate boundaries to 85 % leaving the African 
continent to stand an enormous pressure. 

The theory of East Africa splitting off the African continent and becoming an island of its own 
within the next several million years is very popular but could not yet be confirmed. 

From the Afar-Triangle onwards, the Ethiopian Rift as part of the EARS continues in a south¬ 
western direction where it includes many famous Salt Lakes and volcanoes due to its formation 
process. 

The Ethiopian Rift proceeds to Lake Turkana where it splits into an eastern and a western 
branch. 
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Fig. 1: Map of East Africa showing some active volcanoes and the Afar-Triangle (shaded) 

In the East, the Kenya Rift (also called Gregory Rift) comprises volcanoes like Mount Kenya, 
Mount Kilimanjaro and the still active 01 Doinyo Lengai. On account of intense evaporation, 
most of the originated Lakes are quite shallow and very rich in salts. Those Lakes are Lake 
Turkana, Lake Magadi, Lake Natron, Lake Amboseli, Lake Manyara, Lake Eyasi and many 
more. 

The Western Rift (also called Albertine Rift) includes the mountains of Ruwenzori Range and 
Virunga and several lakes which are considered to be some of the deepest lakes in the world. 
These are Lake Albert, Lake Edward, Lake Kivu and Lake Tanganyika. In between, framed by 
these two branches of the EARS, Lake Victoria is embedded in a large depression. 

The western and eastern branch are recombined in the region of Lake Malawi and the rift 
proceeds further south where it reaches Zambezi River and the southeast African coast. 

The formation of the EARS was accompanied by high tectonic activity. The borders of the rift 
were lifted and tilted which loosened its soil and let it flow into the bottom of the rift. 

Due to the uplifting and appearance of high volcanoes, humid coastal wind was held back and 
the inner landmass has become more and more arid. 

These conditions had an effect on the ecology of the EARS region. Apart from landscape 
formations, the most evident effect is the fast sedimentation process directly shown to us by the 
richness in fossil remains found throughout the region. 
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Climate and Vegetation of Eastern Africa 

by Susanne Denzau and Sandra Engels 


Africa is a very homogeneous continent; it can be divided into four major zones: desert, 
savannah and the uplands of east and south. It is the only continent that is cut by both turn 
radiuses, which are the mathematical border of the tropes. 

75% of the continents surface is within the turn radiuses, that is why Central and West Africa 
are covered by tropical rainforest. The Congo Basin is the second largest rainforest area of the 
world. The parts of the continent outside the turn radiuses are desert. The Sahara is located in 
the north, the Namib and Kalahari in the south. 

The tropical climate around the equator is characterized by a lot of rainfall and no dry season. 
In the north, east and south there is seasonally humid, hot savannah climate with rain- and dry 
seasons (Fig. 1) 

The structure of East Africa is amongst others affected by the East African Rift System 
(EARS), which is part of the Great Rift Valley. The Olduvai Gorge for example in the north of 
Tanzania is part of the EARS. The geological activity of this has brought up the highest 
mountains (e.g. Kilimanjaro massif) and the deepest lakes (e.g. Lake Malawi) of Africa. 

The trade winds also play a major role in the climate of East Africa. The north eastern trade 
wind brings cold, dry air. It comes from the land, so it brings drought. The south eastern trade 
wind brings warm moist air from the warm Indian Ocean. When the clouds reach the landmass 
it is getting colder and they loose their water - it is raining. The uplands in the east function as 
raintrappers with rain shadows. Behind these moisture traps there are pockets of intensely arid 
country, and the gradients between moist forests on the hills and near-desert on the flats beyond 
are very steep. 



Figure 9-5. African ecophysiognomic vegetation formations of regional extent: 1, Tropical Lowland 
Rainforest; 2, Broadleaved Woodland; 3, Thom Bushland, Wooded Grassland and Semidesert Vegetation; 4, 
Desert; 5, Mediterranean Sclerophyllous Forest and Cape Sclerophyllous Shrubland; 6, Karoo-Namib 
Semidcsert Vegetation; 7, Highveld Grassland; 8, Eastern Coastal Forest; 9, Afromontane (including 
Afroalpine) Vegetation. Based on F. White (1984), modified somewhat by reference to Central Intelligence 
Agency map 800630(547147)6-86. 


Fig. 2: African ecophysiognomic vegetations formations of regional extent 
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In Eastern Africa over 3000 species of plants grow, about 500 grow nowhere else. Because of 
the several major climatic zones into narrow bands there is a great ecological variety in a very 
small area. 

One reason for the botanical abundance is that this local climatic pattern is likely to have been 
maintained with little variation for more than 30 million years, because its source, the Indian 
Ocean, has been a warm tropical sea throughout this time. 

The Centre for biological abundance are the Usambara Mountains, they shelter the greatest 
number of species because of their position as coastal rain trap. The next block of rain trapping 
mountains lie 130 km away, the isolated position favours the speciation. 

Africa’s flora and fauna have tended to diverge into at least two major divisions - widely 
distributed, common and adaptable species (about three third of all species) and more restricted 
species living in narrowly defined habitats or geographically small regions (about one third of 
all species). In rainforests we find a great diversity in species and forms, growth all the year is 
an optimum for many species. Savannahs are more or less open land, the environment is not 
very variable, they are poor in species but rich in individuals. 

In the history of the continent Africa enormous climatic and evolutionary changes took place. 
The so called “Centres of Endemism“ are land locked islands (because of the landscape - 
water, cliff, etc) that conserved many species because of their relative stability. Around each 
stable centre there are gradients towards greater wetness or dryness, more heat or cold or in soil 
- so pockets of stable environment are formed. So many montane endemics were once 
widespread species that have been left behind in those parts of their range where they can hold 
off competition. 

A good example for this is the balsam Impatiens. More than 100 species are known from 
Africa and most of them are localized and specialized. Wide distributed species show regional 
variations. In the Tanzanian southern highlands we find grassland types, epiphytic orchid-like 
forms in the forested West Africa, a series of altitudinal and soil specialists in Uluguru. 

They reflect the fluctuating climatic history of a predominantly dry continent. 

Of course cultivation modifies or obscures the outlines and character of natural vegetation 
types. 
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Fossil Sites 

East Turkana (Fauna, Hominids, Chronology) 

by Katharina Steyer and Tina Bundschuh 

Site 

Measuring 6405 km in size Lake Turkana is the world's largest Alkaline lake and the largest 
lake in Kenya though its far northern end crosses into Ethiopia. 

The Lake was discovered by Count Teleki who named it Lake Rudolf (after Crownprince 
Rudolf of Austria) in 1888 until it was renamed Lake Turkana in 1975. 

The Lake is provided with freshwater from the North by the River Omo. From the South the 
two smaller and ephemerical rivers Turkwel and Kerio flow into the lake. 

Being situated in the Great Rift Valley, the lake is surrounded by several volcanoes. 

Climate in this northern part of Kenya is arid and you can find savannah with some different 
species of grass and only a few trees, e.g. Commiphora myrrha, Acacia tortilis and Balanites 
aegyptiaca. 

The region around Lake Turkana is very rich in less abundant animal species including about 
300 different birdspecies and bigger mammals, huge populations of Nile crocodiles and fish 
including Nile Perches. 

In 1997 the National Parks around Lake Turkana were added to the list of UNESCO World 
Heritage Sites. One of these parks is Sibiloi NP, which was founded in 1973 and includes the 
Koobi Fora site, where important well preserved hominid remains are still found. 

The area's position in the Great Rift Valley attributes to the well preservation of fossils. Due to 
volcanic activities in the Miocene Age, remains of dead animals including early hominids were 
covered by ashes. In addition water flowing down into the valley, fast sedimentation was 
encouraged and under these favourable circumstances animal remains were not opposed to 
general weathering. Since then tectonic activity is bringing fossil containing sediments up to 
the surface again where they are slowly eroded. 

Since 1968 a great number of expeditions to the Eastern and Western lakeshores have taken 
place during which several hundreds of fossil hominid specimens have been collected. 

These include the following species: 

Homo habilis, Homo rudolfensis, Homo erectus/ ergaster, Australopithecus boisei, 
Australopithecus aethiopicus, Australopithecus anamesis and Kenyanthropusplatyops 

Homo habilis/Homo rudolfensis 

Olduvai; Koobi Fora 

The cranium of Homo habilis is more gracil than that of Australopithecus, particularly in its 
less well developed muscular crests. Cranial capacity averages about 650 ccm. Facial heights 
and breadths are reduced relative to those in Australopithecus, and prominent anterior pillars 
are absent. Maxillas and mandibles are smaller than in Australopithecus and are within the size 
range of H. erectus and H. sapiens. The curvature of the parietal bone is less than in 
Australopithecus or H. erectus and within the range of H. sapiens. The middle phalanges of the 
hand are somewhat ape-like in being robust and curved with well marked insertions for 
powerful muscles of finger flexion. 
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It would thus seem that Homo habilis was bipedal but retained a hand capable of powerful 
grasping. 

H. rudolfensis: 

- defined by Koobi Fora fossils (Wood 1992, Nature) 

- large braincase (size 751 cc) an average, max. 775 cc 

- Homo- like endocranial morphology 

- facial and dental features that resembles those of robust australopiths but lack of crests 

- e.g. KNM-ER 1470 

H. habilis: 

- defined by Olduvai & Koobi Fora fossils (Wood 1992, Nature) 

- australopith postcranial skeleton 

- Homo- like masticatory complex 

- brain size 610 cc an average, 505-510 cc 

- e.g. KNM-ER 1813 



Brtwd. 
flat faff 


liMgc jaw and large teeth 



Small jaw. with smaller 
humanlike teeth 




KNM-ER 1170 



KNM-ER IMIS 


morphological differences betv\een crania KNM-ER 1470 and 1813, 
Stringer 1992; Reconstructing Human Origins, 2nd Edition, 

Glenn C Conroy, WW Norton, New York p 319 


Fig. 3: Morphological differences between crania KNM-ER 1470 and 1813 
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pictures by Wood 1991; Reconstructing Human Origins, 

2nd Edition, Glenn C. Conroy, WW Norton. New York, p. 318 


Fig. 4: KNM-ER 1470 and KNM-ER 1813 


Tab. 1: Comparisons oiH. habilis to other early human fossils 



Homo 

habilis 

(small) 



Homo 

habilis 

(large) 



Homo 

orocius 



Archaic 

Homo 

sapiens 



Neandertals Early Mod err 

Homo sapier 


Height (m) 
Physique 

1 

Relatively 
long arms 

c L5 

Robust but 

“human" 

skeleton 

LS-L5 

Robust but 

“human" 

skeleton 

? 

Robust but 

“human" 

skeleton 

1,5-1 7 

As 1 archaic 
//. taputns, ' 
but adapted 
for cold 

1,6-1,85 
Modem 
skeleton; 
^adapted for 
warmth 

Brain size £cc) 

500-650 

mo-mu 

750-1,250 

1,100-1,400 

1,200-1,750 

1,200-1,700 

Skull form 

Relatively 
small lace; 
nose 

developed 

larger, 
flatter face 

Flat, thick 
skull with 
large occipital 
and brow 
ridge 

Higher skull; 
lace less 
protruding 

Reduced brow 
ridge; thinner 
skull; large 
nose; midface 
projection 

Small or no 
brow ridge; 
shorter, 
high skull 

Jaws/teeth 

Thinner jaw; 
smaller, 
narrow molars 

Robust jaw; 
large narrow 
molars 

Robust jaw 
in larger 
individuals; 
smaller teeth 
than H. hahilh 

Similar to 

H. erectus but 
teeth may be 
smaller 

Similar to 
'archaic' H. 
sapiens; teeth 
smaller except 
for incisors; 
chin develop¬ 
ment in some 

Shorter 
jaws than 
Neandertals; 
chin 

developed; 
teeth may be 
smaller 

Distribution 

Eastern (and 

southern?) 

Africa 

Eastern 

Africa 

Africa, Asia, 
and Indonesia 
(and Europe?) 

Africa, Asia 
and Europe 

Europe and 
western Asia 

Africa and 
western Asia 

Known date 
(years ago) 

2-1.0 

million 

2.4-1.6 
million 

i,8H).3 

million 

400,000- 

100,000 

150,000- 

30,000 

130,000- 

60,000 


Comparison of H. habilis to other early human fossils; Stringer 1992; 

Reconstructing Human Origins, 2nd Edition, Glenn C. Conroy , WW Norton, New York, p. 313 
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West Turkana (Fauna, Hominids, Chronology) 

by Sarah Spachmann and Yelva Larsen 

During a field season in the year 1967 Richard Leakey chartered a helicopter to explore the 
northeastern shores of Lake Turkana. Almost immediately he found stone tools, so he made the 
decision to organize his own expedition to Lake Turkana in 1986. These explorations continued 
on the east and the west sides of the lake and were enormously successful. Several australopith 
and representatives of Homo have been found up to know. On the following pages we would 
like to introduce some of the most spectacular findings. 

Homo erectus 

Africa has become the El Dorado of paleoanthropology. This is true especially for the region 
east and west of Lake Turkana. One of the most important findings in the field of 
paleoanthropology is the famous Turkana Boy (KNM-WT 15000). It was discovered by 
Kamoya Kimeu in 1984 at Nariokotome on the west side of Lake Turkana in Kenya and 
belongs to Homo erectus. The Turkana boy existed approximately 1.65 million years ago. It is 
an almost complete skeleton, the only major omissions being the hands and feet of the 9 to 12 
year old boy. The age is based on the dental eruption compared with standards of modem 
human dental development (Clegg and Aiello 1999). The height of this individual is estimated 
to be about 160 cm, and if he had reached maturity would probably have stood over 182 cm 
(Ruff and Walker 1993). The shape of the pelvis indicates that it was a male and the total 
skeleton consists of 108 bones. Overall body proportions are similar to those found in 
equatorial modem people. The species has a postcranial skeleton whose functional morphology 
is consistent with modem human-like obligate bipedalism and limited faciltity for climbing. 
The cranial capacity of the Turkana Boy was about 880 cc, if he had lived to adulthood, it 
would have been about 910 cc, which is much bigger compared to Australopithecus but 
considerably smaller than the 1350 cranial capacity of modem humans. There are several 
features which are different compared to modem Homo sapiens. The pelvic structure is 
narrower than in H. sapiens, the femur head is longer compared to today, so Homo erectus had 
possibly a greater ability to ran and walk over long distances. The vertebral column differs 
from modern human vertebral columns in several features. For example it shows six lumbar 
vertebrae (Haeusler et al. 2002). Modem humans normally have five lumbar vertebrae and 
African great apes three or four. Also the vertebral canal for passage of the spinal cord is 
relatively smaller than in modem humans (Walker 1993). 

Also had the Turkana Boy still some ape like features, like a low sloping forehead, strong brow 
ridges and the absence of a chin not seen in Homo sapiens. But he is equipped with teeth and 
jaws that are more similar in terms of relative size to those of modem humans than those of the 
australopith. Maybe the Turkana Boy had a dark skin, which would have helped to protect 
these hominid from deadly ultraviolet radiation from the sun and the loss of thick fur would 
have enabled the sweating mechanism to cool the body down. Evidence suggests that Homo 
erectus used fire and tools as well. 
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Fig. 5: Turkana Boy's thoracic vertabrae (left) compared with a modern human's (right) 



Fig. 6: Turkana Boy 


Kenyanthropus platyops-. (KMN-WT 40000) 

In 1999 there was the discovery of a 3.5 million-year-old skull and partial jaw at Lomekwi in 
West Turkana, Kenya. It was found by Justus Eras a member of a team led by Meave Leakey. 
It was believed that these fossil specimen belong to a new branch of early hominids. Meave 
Leakey named the new genus Kenyanthropus platyops. The name Kenyanthropus platyops 
means "Flat faced man of Kenya". 

The new hominid shows different characteristics with a strange mix of primitive and derived 
hominin features. 

But these characteristics are assigned to different species but not to one species alone. For 
example: The molars with the thick enamel and the small brain size are primitive features and 
related to Australopithecus anamensis. You can say the same about the small ear canals and the 
shape of the nose of Kenyanthropus platyops. There are also advanced features like the 
flattened face and the small teeth, which are related to Homo rudolfensis. 

Some scientists suppose that Kenyanthropus platyops is an ancestor of Homo rudolfensis 
because of the similarities between them. Others have the opinion, that Kenyanthropus platyops 
is a special form of the genus Australopithecus. 
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Fig. 7: Kenyanthropus platyops: (KMN-WT 40000) 

At two Kenyan sites near Lake Turkana, (Kanapoi and Allia Bay) they found several 
postcranial specimen, jaws and teeth of a newly named australopith species and a nearly 
complete left radius of Australopithecus anamensis was recovered from Middle Pliocene 
sediments near Allia Bay. Unlike the tibia from Kanapoi this specimen includes a number of 
ape-like characteristics and has a distal articular surface that is arranged like this in 
quadrupedal climbers. The radius is relatively long and suggests that some individuals had 
relatively long arms. 

Australopithecus anamensis 

All Australopithecus anamensis fossils were found within a single region, East of Lake 
Turkana, which is dominated by Pliocene sedimentary sequences. This area includes Kanapoi 
and Allia Bay, the two most important localities from which these hominids come. The 
Kanapoi sequence contains strata which were deposited during an interval between 4.2 and 3.9 
million years ago (Leakey et al 1995). At two Kenyan sites near Lake Turkana, (Kanapoi and 
Allia Bay) several postcranial pieces were found, jaws and teeth of a newly named australopith 
species and a nearly complete left radius of Australopithecus anamensis was recovered from 
Middle Pliocene sediments near Allia Bay. The species name derives from the Turkana word 
anam, which means „lake“, and was chosen because of the proximity of Kanapoi to Lake 
Turkana and as a reference to the paleolake, Lake Lonyumun, which existed in the area 
millions of years ago. The body weight of Australopithecus anamensis is range estimated to be 
between 28-45 kg (females: 105 cm, 28 kg and males: 151 cm, 45 kg). The taxon exhibits an 
unusal combination of apelike and Homo- like characters not seen in other hominids. In 
anamensis the canial anatomy is apelike, but the postcranial skeleton (tibia) has advanced 
Homo- like features. 

It exhibits many primitive features, in particular, relatively large canines, parallel toothrows 
and asymmetrical premolars and molars. These are primitive traits typical in Miocene and 
modem apes. In general the dentition is very primitiv for a hominid. But the postcrania of 
Australopithecus anamensis tells a different story. 

The tibia consisting of proximal and distal ends is particularly important, as it appears fully 
adapted to bipedalism; it is the oldest anatomical evidence for bipedalism. 

The proximal part of the tibia, which articulates with the distal femur, is concave, as in humans. 
The distal part of the tibia, where it articulates with the ankle, has a bone thickening in areas 
that are subject to high forces of stress during bipedal locomotion (Johansen and Edgar, 1996). 
It funtions as a built-in shock absorber. So what is the position of Australopithecus anamensis 
in the family tree of hominids? Curiously, the tibia of Australopithecus anamensis may be 
more similar to those from members of the genus Homo than they are to Australopithecus 
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anamensis (Andrew 1995). So the most significant aspect of Australopithecus anamensis is that 
this species, with a similar but more primitive anatomy of the cranial skeleton makes it a good 
precursor to Lucy’s species. But on the other hand it may very well be possible that we are 
more closely related to this 4 million year old hominid than we are to the widely successful 
younger hominid - A. afarensis. 


Australopithecus anamensis KO-136 (8 Pieces) 




Maxilla 
KO-136-MAX 



Right Distal Tibia Right Distal Humerus 

KO-136-TD KO-136-HD 



Mandible 
KO-136-MAN 


Right Proximal 
~ KO-136-TP 



Left Distal Radius Left Center Radius Left Proximal Radius 

KO-136-RD KO-136-RC KO-136-RP 


Fig. 8: Australopithecus anamens KO-136 



Fig. 9: Mandible of Australopithecus anamens KO-136 

Australopithecus boisei 

Australopithecus boisei is a kind of hyperrobust hominin with an age of about 1.4 up to 2.3 
million years, it is well known from the Koobi Fora Formation (eastern Lake Turkana). 

Australopithecus boisei represents a more robust version of Australopithecus robustus. One of 
the most spectacular Australopithecus boisei fossils is Wt 17000 (West Lake Turkana) (Walker 
et al. 1986). It is the oldest known representive of this species with an age of 2.5 million years. 
The small size of the brain case, combined with the development of enormous chewing 
muscles has produced a large sagittal crest. The cranium is the most robust of any australopiths, 
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brow ridges are well developed, the forehead is low and absent, the face is very long and flat, 
the jaws and postcanine teeth are extremely large (Glenn C. Conroy 2005). 

There is a degree of mandibular size variation never observed in modem humans or 
chimpanzees and rarely seen in gorillas (Silverman et al. 2001) 

Variations in cranial and dental size suggest that the species was markedly sexually dimorphic 
in body size, with males averaging 49 kg and females 34 kg. 



Fig. 10: Australopithecus boisei 


Olorgesailie 

by Susanne Denzau and Sandra Engels 


The excavation site Olorgesailie is located in the eastern rift Valley, roughly 70 km to the 
southwest of Nairobi. 8 km to the south is Mt. Olorgesailie, a dormant volcano. 

First it has been excavated by Mary and Louis Leakey in 1942. In 1947 they built up an open- 
air museum, still existing nowadays. After 10 years of excavating they stopped working there. 
Glynn Isaac started excavating in 1965 for his dissertation. After four years he finished his 
work. In 1985 a joint excavation by the Smithsonian Institution and the National Museum of 
Kenya has been started. 

The site is located in a large depression that has been periodically filled with water for the most 
part of the last million years. 

Over tens of thousands of years, changes in climate caused Lake Olorgesailie to fluctuate, first 
shrinking in diameter and then expanding to flood areas that were situated a mile or more from 
its earlier shores. When the water was high, aquatic sediments slowly buried the flooded 
occupation floors, handaxes and all. Then, as the lake gradually receded over many thousands 
of years, new sandy beaches were created over the buried handaxes. 

Again and again the lake expanded and contracted, creating layer upon layer of alternating 
beach and bottom sediment. 

White lake sediments (called diatomite) have been found in the stratigraphy from one million 
to 200.00 years and they dominate the stratigraphy. 

Around the lake was a swampy area, but also open savannah and grassland with low patches of 
low bushy and lacy trees. The tributary system is surrounded by low scrub and trees. The 
volcanoes around the lake were still active. 
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Today the lake has dried up completely, leaving only a wide, shallow depression dotted with 
Acacias and Comiphoras. 

The site is dated between one million and 750.000 years (by potassium/argon method). Many 
Archeulean handaxes have been found at this site. Acheulean is an Old World Lower 
Paleolithic culture, dated from 1.4 million - 100.000 years ago. The first finds of this tradition 
were made in Saint Acheul, France. Archeulean stone tools can be found all over Africa and in 
most parts of Europe, as well as in Asia minor and India. 

The fauna found in Olorgesailie is associated with the member 5/7 boundary at the handaxe 
site. A nearly complete skeleton of Elephas recki has been found. This animal is similar to the 
recent elephant. There are cutmarks on the bones surface made by stone tools. It seems as if the 
animal has been butchered for his meat, but it is not clear whether it has been hunted or just 
eaten. There were some other finds like skeletons of four hyenas. It seems as if a den has been 
broken down, trapping and killing these animals. 

The site’s fauna also includes the abundant grazing species Theropithecus oswaldi, suggested 
to be a mostly terrestrial baboon. They had the size of a bear and dominated a few rocky high 
spots. There were other animals found like zebras (Equus oldowayensis ), dental fragments of 
suids and there is also evidence for hippo, giraffe and antelopes. 

If you compare these animals to recent animals you will see, that the species are different. 
There were proto-giraffes with flat, moose-style horns and giant wild pigs, as big as the modem 
hippo. Lions, sabre-toothed tigers and the ancestral elephant with downward curved tusks also 
lived around the lake. 

There are also microfaunal elements, mostly fish bones, probably from catfish from ponds that 
once existed near the site, and also frog bones and small rodent bones. One of the rodent teeth 
is from the genus Otomys, which is the group of species known as African swamp rats. It 
inhabits thick grasses in and around modem East African swamps, lakes and rivers. 
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Fig. 11: Geological context of KNM-OL 45500 (A) composite stratigraphy column for the lower portion of the 
Olorgesailie formation (white parts are diatomite) (B) stratigraphical context of cranium. Its on the edge of a volcanic 
ridge. Olorgesailie formation diatomesy and volcanicclastic sediments lapped onto this ridge, filling in the low areas and 
burying the ridge. Black areas are volcanic boulders and cobbles derived from a higher elevation of the local basement 
rock and incorporated into the lower parts of member 5 and 7. (C) extended stratigraphic section of the site where the 
cranium has been found, its in the same level as the artifact concentration 1,5km to the east. 

For a long time there were only stone tools and animal bones found at Olorgesailie. In 2003 a 
cranium (KNM-OL 45500) was found. It is stratigraphically associated with Acheulean 
handaxes and dated between 0.97 to 0.90 Ma. 

The skull fragments that have been found were at the top of the member 5 paleosol within the 
member 7 sandy silts. The artifact concentration 1.5 km to the east occurs in channel sands that 
locally cut into the paleosol at the top of Member 5, these sands originally were defined as 
Member 6 but does not occur as a mappable unit outside of the Site Museum Area. 

Two handaxes and several flakes consistent with Acheulean technology were recovered on the 
surface at the hominid site, immediately downslope from it and within 20 m along the steep 
erosional slope at the same stratigaphical level. 

The cranium represents possibly the smallest adult or near adult known between 1.7 and 0.5 
Ma. It retains features observed in larger Homo erectus individuals, yet shows a distinct suite 
of trails indicative of wide population variation in the hominins of this period. 

Olduvai Gorge (Geology, Fauna, Hominids, Oldowan) 

by Eva HauBner and Carolin Volker 

Introduction 

Olduvai Gorge is named after the Masaai word for the wild sisal plant Sansevieria ehrenbergii 
(commonly called Oldupaai). It is a steep-sided ravine in the Great Rift Valley, located in the 
eastern Serengeti Plains in northern Tanzania. It is about 30 miles long (48 km) and generally 
150-250 ft. (45-76 m) deep. The Gorge drains the eastern Serengeti Plains and the surrounding 
hillsides of the Rift Valley. 

About 5 '/2 miles upstream the Gorge divides into two branches: 

- smaller, southern branch: Side Gorge 

- larger, northern branch: Main Gorge (Kattwinkel 1911) 

It is one of the most important prehistoric sites in the world, exvacations started by Louis and 
Mary Leaky in the 1930s, continued today by their family. 



Fig. 12: Location of Olduvai G orge and Seregeti in East Africa 
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Fig. 13: Geology of Olduvai Gorge 


Geology 

At the eastern part of the Main Gorge lava flows were taken as the igneous basement and 
overlying sedimentary rocks, termed the Olduvai Beds, were subdivided into five units (Bed I- 
V). Beds I-IV are cut by numerous faults but are generally horizontal or nearly so except near a 
few of the faults (measured displacements 20-120 ft. (6-36,5 m), maximum figure on the Fifth 
Fault). 

The lowest sediments exposed in the Gorge are those of Bed I, laid down in a shallow alkaline 
lake and its tributary streams. Saline, alkaline water persisted in the central and western parts of 
the lake (indicated by mineralogy of the lake beds). The shoreline fluctuated considerably: 
inflow varied and a permanent outlet was lacking. The lake remained in approximately the 
same position for about 400 000 years. 

The hominid-yielding deposits of middle and upper Bed I are dated from around 1,9 to 1,7 Ma. 

The lake basin was modified by faulting during the deposition of Bed II, the size of the lake 
was dramatically reduced at about 1,6 Ma. 

Beds III and IV are 1,15-0,6 million years old, these two Beds are separable only in the eastern 
part of the gorge and are combined elsewhere into a single unit. 
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Fig. 15: Desposits in Olduvai Gorge 


Fauna 

In 1911, a German entomologist, Professor Kattwinkel (the first European who entered the 
gorge) found an extinct three-toed horse, the Hipparion. 

Exposed deposits are rich in fossil fauna - ancient giraffe, elephants and other animals. 

Remains of crocodiles, hippos and Tilapia indicate that the eastern part of the lake was fresh, at 
least periodically. 

Remains of flamingos and mineralogic features at a few horizons indicate that the margin was 
at times saline. 
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Fig. 18: Fossil elephant 


Fig. 19: Fossil giraffe 



Hominids 

From the 1930s the Leakey’s expeditions to Olduvai Gorge produced several important 
discoveries of early primate fossils, named Paranthropus boisei, which Mary Leakey found in 
1959 from the lowest and oldest excavation site. Fist this found was called Zinjanthropus, 
“Zinj”, and it was clear that he represented a taxon distinct from Australopithecus afarensis. 
Later the view of the things had chanced and Zinjanthropus, Australopithecus boisei , will be 
called Paranthropus boisei. Paranthropus should be retained for such robust forms. 



Fig. 20: The place where the skull of Austrolopithecus boisei was found by Meave D. Leakey 


Chronology 


1959 

1960 
1960 
1960 

1962 

1963 
1963 
1968 
1986 
1995 


- OH 5 Paranthropus boisei - M. Leakey, about 2.3-1.4 million years 


OH 7 Homo habilis 
OH 8 Homo habilis 
OH 9 Homo erectus 
OH 12 Homo erectus 
OH 13 Homo habilis 
OH 16 Homo habilis 
OH 24 Homo habilis 
OH 62 Homo habilis 
OH 65 Homo habilis 


- J. Leakey; about 1.8 million years 

- Leakey’s; about 1.8 million years 

- L. Leaky; about 1.4 million years 

- M. Cropper; about 0.8-0,6 million years 
-Leakey’s; about. 1.7 million years 

- Leakey’s; about 1.7 million years 

- P. Nzube; about 1.85 million years 

- T. White; about 1.8 million years 

- R. J. Blumenschine, about 1.8 million years 
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OH 5 (“Nutcracker Man“) 

OH 5 is one of a hyperrobust hominid; he represents a more robust version of an 
Australopithecus robustus. The weight of OH 5 is something between 30 and 80 kg and the 
skeleton-dimension is about 1,40 m. The skeleton is like a grazile Australopithecine. The brain- 
volume is between 410 ccm and 530 ccm. OH 5 is characterized through massive chewing 
muscles and massive molars. 



Fig. 21: OH 5 



This find marked a change in the palaeoanthropology. Because of OH 5, the investigation 
began to concentrate on eastern Africa. 


Fig.22: OH 7 


OH 7 (“Jonny’s Child”) 

OH 7 has the nickname “Jonny’s Child” in honour of its discoverer, the oldest son of Louis 
and Mary Leakey. 

OH 7 is not the first fossil find from Homo habilis but although selected as a typical 
ambassador. OH 7 had lived at the same time as OH 5. Probably OH 7 produced the famous 
pebble-tools. 

The measure between upper arm and femur is rather like an ape. OH 7 is more alike an 
Australopithecine, especially Australopithecus afarensis. 


OH 9 (“Chellean Man”) 

The proportion of the postcranial skeleton from a Homo erectus is like that of an anatomical 
modern human. 

The locomotion-apparature has the same structure and assembling like a modem human. H. 
erectus had a bipedal locomotion. 

Analysis from growth-periods had shown that the postnatal maturing-period is not longer than 
and like modem apes. 

The brain-volume is between 750 and 1.250 ccm. 

Homo erectus used more diverse and sophisticated tools than its predecessors. This has been 
theorized to have been a result of Homo erectus first using tools of the Oldowan style and 
later progressing to the Acheuleen style. 
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Fig. 23: OH 9 



Fig. 24: OH 24 


OH 24 (“Twiggy) 

This find is the oldest one from Olduvai Gorge and a more complete cranium was never 
found. The enlargement of the pate-skull is leading to a smaller face and these principles have 
continued until our own species. 

The cranium was found crushed flat, the skull was reconstructed. 

The individual's third molars had erupted, so we know that Twiggy was an adult at death. 

OH 62 („Dik-dik Hominid“) 

This find is the 62. from the Olduvai-Canyon. OH 62 was found on a hill beside a tourist- 
route at Olduvai. The find was like a pile of shards. It was the first time bones from an arm 
and leg were found. 

The find consisted of portions of skull, arm, leg bones and teeth. The estimated height is very 
small, maybe about 105 cm (3'5"), and the arms are very long in proportion to the legs. 



Fig. 25: OH 62 


Oldowan 

The oldest formally recognized stone tool assemblage in the world is Oldowan. The Oldowan 
industry is named after discoveries made in the Olduvai Gorge (Chopping-Tool). 

For the first time they were found together with remains of early humans in 1951 by the 
Leakey’s. 

The first clearly manufactured Olduwan tools are dated to as early as 2.6 million years ago in 
East Africa. 
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Many of them were found in Bed I and II of Olduvai Gorge. Oldowan-Apparatuses are typical 
for the Early Stone Age of Africa, but also for the Old Stone Age of Europe. 

The materials of the tools were for the most part quartz, quartzite, basalt, or obsidian, and 
later flint and chert. 

For Oldowan the application of boulder is typical, it is an easy way to produce them. A few 
hits are enough and you get a sharp border on the boulder. Later the “developed Oldowan” 
(Bed II) will become more special. 

Chopper Cores are among the most common forms of stone tools, found on the earliest Stone 
Age sites in Africa. A large percentage of them are thought to have been made by Homo 
habilis nearly 1.9 million years ago. They also represent the simplest of stone tool 
technologies. 

Most stone tools from the Lower Paleolithic Oldowan industry at Olduvai Gorge were made 
from the more common basalt. 



Fig. 28: Olduwan flake tool 



Fig. 29: Stone tools 
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Laetoli (Geology, Fauna, Hominids, Footprints) 

by Andreas Wagner 

Geology 

Laetoli is located in the southern part of the eastern branch of the East African Rift Valley in 
Northern Tanzania, where the central graben is spreading out into a series of tilted fault 
blocks with lake basins on their downthrown sides and plateaus on the upthrown sides. The 
Laetoli sediments were first described and named by Kent in 1941. The Laetoli succession is 
exposed over an area of >1600 km 2 , but most of the paleontological collections to date have 
been recovered from a relatively restricted area of about 100 km 2 along the upper part of the 
Garusi River. The deposits overlie an Precambrian basement, on the east they are bordered 
and overlain by the volcanic Ngorongoro Area. The Laetolil Beds, forming the base of the 
succession, are more than 123 m thick and consist of two lithologic units. The lower unit 
consists mainly of aeolian tuffs interbedded with airfall and waterworked tuffs. K-Ar dates 
indicate an age of more than 4.3 Ma to 3.8 Ma. Only few fossil vertebrates have been 
recovered from this unit, but they are scattered and fragmentary. The upper unit is comprised 
of a series of aeolian and airfall tuffs, including eight distinctive marker tuffs that enable 
lateral correlation with other fossil localities. Rich and diverse fauna has been found in the 
upper unit, including hominins. It can be reliably dated to between 3.8 Ma and 3.5 Ma. To 
date fossils have been recovered from more than 30 localities from throughout the Upper 
Laetolil Beds. Overlying the Laetolil Beds is a series of tuffs and calcretes, the Ndolanya 
Beds (15-20 m thick). They are also divided into an upper and lower unit based on a 
disconformity. Fauna from the Upper Ndolanya Beds is consistent with a radiometric date of 
2.58-2.66 Ma. This layer is overlain by the Ogol Lavas, which have yielded an average K-Ar 
date of 2.41 Ma. 

Palaeontology 

Volcaniclastic sediments exposed in the Laetoli region span of about 4-2 Ma interval and 
have yielded diverse faunal assemblages that include over 70 species of mammals, as well as 
the remains of fossil birds, reptiles, insects, gastropods, and plants. These have contributed 
substantially to understanding and interpreting the evolutionary history and paleobiology of 
East African faunas during the Plio-Pleistocene. Paleoecology is an essential component, 
since it provides a context in which to identify selective pressures, interpret the adaptive 
significance of morphological or behavioral complexes and link evolutionary pathways with 
shifts in environment and ecology. Based on initial studies of the fauna, flora and lithology of 
the Laetoli sequence, the consensus of ecological reconstructions of the Upper Laetolil Beds 
was that they represented arid to semi-arid grasslands with scattered bush and tree cover and 
possibly patches of acacia woodland, much like areas of the modern-day Serengeti ecosystem. 
Laetoli becomes significant in this regard in that it provides some of the earliest evidence for 
the establishment of modem savanna ecosystems in East Africa. However, Andrews 
interpreted in 1989 the aspects of the fossil mammalian community structure at Laetoli to 
indicate more wooded ecosystems than previously considered. Faunal community 
reconstructions of the Upper Laetolil Beds by Reed (1997) indicate a closed to medium 
density woodland. Subsequent studies of the mammalian fauna from the Upper Laetolil Beds 
further support a complex mosaic of habitats with strong representation of bushland and 
woodland. Additionally, analyses of the community structure of the fossil mammals from the 
Upper Ndolanya Beds indicate a transition during the later Pliocene at Laetoli to semi-arid 
scrub or bushland habitats. Fossils at Laetoli come primarily from extensive volcanogenic 
sediments deposited on a low-relief land surface distal to major sources of water, resulting in 
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relatively homogenous assemblages in which the dominant taphonomic shifts are related to 
carnivore activity and differential preservation. 

Palaeoanthropology 

Worldwide famous for the preservation of footprint trails of three Australopithecus afarensis 
the site of Laetoli represents one of the key paleoanthropological localities in East Africa. 
Hominins collected from the sequence include more than 30 specimens from the Upper 
Laetolil Beds (3.8-3.5 Ma) attributed to Australopithecus afarensis (including the type 
specimen, L.H. 4), an edentulous maxilla (EP 1500/01) assigned to Paranthropus aethiopicus 
from the Upper Ndolanya Beds (2.7-2.6 Ma), and several specimens assigned to Homo from 
the overlying Pleistocene Ngaloba Beds. The preserved footprints offer the first evidence of 
upright human walking in the history of man. Surprisingly at such an early stage of human 
evolution nobody expected it. The trails have been radiometrically dated to be 3.5 Ma ago. Of 
the three hominids two, an heavier and a smaller one, walked side by side while a third 
individual walked behind in the trail of the heavier hominid. Many theories about social- 
structure arouse from this evidence. Morphologically it became clear that Australopithecus 
afarensis way of walking is very similar to modem Homo sapiens, because many important 
features (like the angle of the big toe, the transversal arch and the elongated toes) already 
existed 3.5 Ma ago. From this evidence many conclusions about locomotion of 
Australopithecus afarensis drawn at the discovery of Lucy could be proven. 

Makuyuni (Geology, Fauna, Archaeology) 

by Anne Seeland 

The Excursion will lead us to a place in the north of Tanzania, called Makuyuni. It is a small 
village between the Lake Manyara and Arusha. Makuyuni is not such a well-known place yet, 
but it will be important in the next years. 

Introduction 

The East African Rift System is the most important geographic feature in Africa. It consists of 
a western and an eastern branch (Fig. 30). The Rift separates the complete eastern part from 
the whole African lithosphere. 



Fig. 30: Eastern and Western Branch of East African Rift and relationship to Tanzania Craton 
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Several trans- and regression phases formed the Pleistocene Lake Manyara and consequently 
the area around the lake is mainly influenced by geological realities and activities. Many 
lacustrine sequences laid down and today these beds are known as the Makuyuni - Formation. 
Scientists date this sequence to the lower to middle Pleistocene (1.8 Ma up to 126.000 years). 
The rift related Manyara Beds on the shallow - depth side of the Manyara Rift were deposited 
between 1.7Ma and 0.4 Ma. They can be divided into a lacustrine lower member and a fluvial 
upper member. 

The site of Makuyuni displays for example specious mammal fauna and umpteen Palaeolithic 
stone artefacts. 

Geology 

The Manyara Basins are basically the effect of Pleistocene faulting and volcanic activity. The 
following cross faulting, warping and volcanic accumulations have completed the basin 
formation (2). As a result of these processes, today the Manyara Rift is a 100 km long 
stretched shallow depression with an overall asymmetrical geometry, which is typical for 
continental rift zones. It contains Lake Manyara and Lake Burungi and is filled in with 
Pleistocene sediments, volcanic eruptions and lake sediments. The division into a northern 
and southern part can be seen by the stone deposits, too. Except from lake sediments the north 
of the basin is basically underlain by volcanic material and the south consists predominantly 
of ancient crystalline basement rocks. Sedimentary rocks in the lake Manyara Basin are 
exposed to the south, north and east of the existent lake. 

Stratigraphy 

In figure 31 the different horizons of the Manyara Beds are shown. Sequences of brownish 
sandstones with breccias and marls overly the volcanic sequences. Fine-grained, laminated 
and greyish-green deposits cover the lacustrine section. It is possible that they represent a 
lacustrine transgression and they can therefore be distinguished as the lower member of the 
Manyara Beds. The lower member consists of up to 15 m of distinctively light grey 
mudstones, sandstones, diatomites, marls and tuffs. The sedimentary structures, bed geometry 
and the fossilized fauna suggest a shoaling upward sequence (1). Deeper lacustrine facies with 
articulated fish skeletons dominate the lower 4-6 m of the lower member. This marks the time 
of largest extent and greatest depth of the palaeo Lake Manyara. The vertebrate fossil sites 
demonstrate that the lake was present by at least middle Pleistocene time. At its highest stand 
the eastern shoreline of the palaeo Lake Manyara was at least 40 km eastward of the present 
shoreline. The former lake was four times larger than at present 

The lower member of the Beds is exposed from 10 km east of Makuyuni. Close to the village 
the lower member crops out in the vicinity of the Makuyuni River and its tributaries. 
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Fig. 31: Generalized stratigraphical column of the Manyara Beds 

On top of the lower member is a layer of reddish-brown terrestrial sediments that deposited 
there during a subsequent regressive phase. They are referred to as the upper member of the 
Manyara Beds. The contact between both members is marked by a clear change in colour, 
grain size and erosion resistivity in the section. 

Palaeontology 

Numerous fossilized vertebrates have been discovered in the lower and the upper Member of 
the Manyara Beds. In the lower member 12 fossil sites were explored and a total taxa of 229 
fossil specimens were recovered. A total number of 116 vertebrate fossils have been collected 
in the sediments of the upper member of the Manyara beds. 

Tab. 2: Identified vertebrate fossils from the lower and the upper member of the M anyara Beds 
Taxon _ Lower Member Upper Member 


Bovidae, 

Alcelaphini 

X 

X 


Antilopini 

X 

X 


Bovini 

X 

X 


Parmularius 

X 

- 


Reduncini 

X 

X 


Tragelaphini 

X 

X 


Hippotragini 

- 

X 

Elephantidae 


X 

- 

Proboscidea 


X 

X 

Equide, 

Equus 

X 

X 

Giraffidae 


X 

X 

Hippopotamidae 


X 

X 

Carnivora 


- 

X 

Primates, 

Baboon 

X 

- 


Homininae 

X 

- 

Suidae 


X 

X 

Reptilia, 

Crocodilus 

X 

X 

Rhinocerotidae 


X 

- 

Pisces 


X 

- 
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The Upper Manyara Beds as well as Lower Manyara taxonomic composition include aquatic 
species besides the large terrestrial mammalian fauna retrieved from there. The former 
horizon is attributed to have affinity with Olduvai Bed III components and the latter, older 
horizon, is attributed to have affinity with upper parts of Bed II times at Olduvai Gorge. The 
Lower Manyara Beds can be said to have, affinity to species recovered from site RC 11 of the 
Chiwondo Beds, Malema region in northern Malawi, although the former site may be equable 
to the terminal age of the latter locality. Small mammal taxa are almost completely missing. 
Non mammalian fossils include avian bones, molluscs and fish. The identified species can be 
placed into the lower Pleistocene within the biostratigraphical time frame. Generally, the 
fauna indicates, a dry wooded savannah environment with rivers in the area of Lake Manyara 
during the early Pleistocene. 

All of fossil fauna from Laetoli sites were mostly exfoliated and there shows to be little effect 
in terms of hydrodynamic sorting of the fossil bones. However, intense carnivore activity is 
witnessed due to the almost one to one ratio of proximal to distal ends. This is also true for the 
Lower Manyara Beds locality. Through examination of surface modifications of the fossil 
fauna, it has been established that there was carnivore consumption of ungulates. There is no 
evidence of hominid involvement that has to be testified by stone tools. 





Fig. 32: Rhinocerotidae 


Fig. 33: Tragelaphini 


Fig. 34: Suidae 


Palaeoanthropology and Archaeology 

Fossil hominid remains; attributable to genus Homo and possibly species Homo erectus have 
been recovered from two localities, Mk 2 and Mk, along Lower Manyara Beds. These include 
a fragment of an occipital bone and an upper incisor.These fragments correspond in size and 
morphology to Homo ergaster from the upper parts of the Koobi Fora Formation in Kenya 
( 1 ). 

Stone tools, identified to belong to the Acheulian industrial technocomplex, were recovered 
from site Mk 4. The collections stem from six localitions in the Manyara Lake Beds and all 
resemble one another closely. Flakes with dorsal and platform preparation are present but not 
dominant. Cores are numerous in the most common form of an irregular trimmed nodule. 
These artefacts are made exclusively of chert and are not rolled but show effects of trampling 
and burning (2). Therefore it is assaumed, that Homo ergaster used fire. 
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Ecology 

Serengeti (Ecosystem, Wildebeest Migration, Predators, Homo sapiens-lnteraction) 

by Rebekka Volkmer 

Introduction 

The name Serengeti comes from the Maasai word “siringet“ which means 'endless plains', and 
the Serengeti is just that. The Serengeti National park (14,764 km 2 ) lays within the Serengeti- 
Mara Ecosystem (=SME), which is 25 000 km 2 . The SME is defined by the movements of the 
migratory wildebeest. It can be used as a baseline for how an ecosystem changes naturally 
from climate and plant succession and how growing human have impacted, because it is 
monitored for 40 years. 

Climate 

The climate has a relatively constant mean monthly maximum of 27-28°C at Seronera. 
Minimum temperature varies from 16° in the hot months (October-March) to 13° C in the 
cold months (May-August). 

Rain falls in a typically bimodal pattern, with the long rains during March-May and the short 
rains in November-December. However, the rain can fuse into one long period, particularly in 
the north, or the short rains can fail entirely, expecially in the southeast. There is a rainfall 
gradient from the dry southeast. There is a rainfall gradient from the dry southeastern plains 
(50 mm per year) to the wet northeastern plains (500 mm per yeas) to the wet northwest in 
Kenya (1,200 mm per yeas) (Sinclair 1979, Campbel, Huish and Kajuni 1991) 

Vegetation 

There are two types of vegetation in the Serengeti: grassland and woodland. Actually the 
whole Serengeti has been covered by grassland, because trees were killed by fires or eaten up 
by animals, especially by elephants, when they were seedlings. This happens still in the 
grasslands. But in former time the trees could grow in some areas, because there where nearly 
no elephants and no fires. Both are effects of humans. 

Migration 

The annual cycle of movements by wildebeest ( Connochaetus taurinus ), zebra ( Equus 
burchelli), Thomsons's gazelle ( Gazella thomsoni) and Eland ( Taurotragus oryx ) is known as 
“the migration”. This migration is unique and not already understood until now. The 
wildebeest concentrate on the southern grasslands of the Serengeti National Park and 
Ngorongoro conservation area during the wet season (December-May). In May or June they 
move northwest and concentrate in the northern woodlands of the Serengeti National Park and 
Masai Mara National Reserve during the dry season (Augus-November). The wildebeest 
return to the southern grasslands with the onset of rain in December. The underlying causes of 
the migration are not yet fully understood (Sinclair 1995). The main factor influencing the 
northern migration is thought to be rainfall through its effect on food or alinity (Maddock 
1979, Wilmshurst et al. 1999, Wolanski et al. 1999). Current explanations for the southern 
migration include energy maximization and nutrient availability (Fryxell 1995, M (Murray 
1995). 



East African Palaeoanthropology and Ecology - Excursion guide 
Excursion February/March 2007, JW Goethe University, Frankfurt/Main 


35 


KENYA 



Fig. 35: Annual migration of wildebeest in the Serengeti 


Predators 

The migrating species, Wildebeest and Zebra, are the most numerous prey species. The pups 
of predators get reared in dens and can not follow over large distances and most predators are 
territorial. Thus for Predators the migration is a problem to solve. 

Lion (Panthera leo) 

Lions cope with this problem by hunting prey dependent to their abundance. They concentrate 
on resident prey and when the migrating species cross their territory they concentrate more on 
this species (Scheel and Packer 1992). 

Lions in the plains: 

Number of lion prides increased on the plains, not as a result of the wildebeest population 
increase, but because resident prey increased. Thus, lion populations are limited by resident 
prey availability. 

Lions in the woodlands: 

Work on woodland lions suggests that these populations have a high biomass of resident prey, 
particularly buffalo, and are buffered from annual changes in food availability caused by 
wildebeest movements. These woodland populations are, therefore, net exporters of 
dispersers, and thus are source populations. In contrast, plains populations, subject to the 
vagaries of weather and wildebeest movements, cannot maintain themselves on the low 
resident prey numbers. They are sink populations. 

Woodlands supply the rest of the Serengeti ecosystem with lions, but it is in the woodlands 
(west and north) that they are most likely to be killed by poachers. Moreover, in the adjacent 
woodlands of Maswa and Loliondo they are being shot by hunters (Sinclair and Arcese 1992). 
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Fig. 36: Frequency of lion hunts on each prey species plotted against the density of that species over a 4- 
day period. The regressions for wildebeest (T= 2,8), Thomson’s gazelle (T= 2,8) and warthog (T=3) are all 

significant (P.01). 


Spotted Hyena (Crocuta crocuta ) 

The spotted hyena most numerous large predator in the Serengeti and the only one, which can 
really cope with the migration of the most frequent prey. 

Data from radio collared individuals show, that spotted hyenas have evolved a commuting 
system (Hofer and East 1992). The social system allows commuters to pass through adjacent 
territories. So the hyenas are not moving with the migrating prey species, but commute 
between their territory and areas where the migrating prey stays (Fig. 37a). When the prey is 
moving through the territory of the spotted hyenas, they stop this commuting behaviour (Fig. 
37b) 



Figure 37a Commuting destination during the wet 
(squares) and during the dry (circles) season of radio- 
collared spotted hyenas from the centra (mean location 
dnoted by asterisk) and plains (mean lacation denoted 
by diamond) study areas. Each symbol represents one 
commuting trip. One individual may be represented by 
several trips. (Hofer and East 1995) 
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Figure 37b The proportion of members of the main study 
clan commuting in relation to the logarithm of the density 
of migratory herbivores (gazelles, wildebeest, zebra) 
present in their territory. Based on empirical regressions 
and correction factors derived for aerial tracking data, the 
enclased atreas encompass the range of values for different 
study years and commutiong trip durations. (Hofer and 
East 1995) 


Humans 

The Serengeti contains a diversity of cultures. Five tribes of humans are living in the 
Serengeti: Iraqw, Hadzabe, Kuria, Sukuma and the Massai. 

Humans settle also in the surrounding area and the population is growing. The animals of the 
Serengeti are threaten by the human settlements, because diseases are brought by the cattle or 
domestic dogs are brought into the Serengeti. One example is canine distemper, which has 
caused the collapsing of wild dog population in 1960. Vaccination campaigns try to solve 
problems like this. 

The humans of the settlements around the Serengeti are living in poverty. This leads to 
poaching another threat for the animals of the Serengeti. 

For a successful conservation of the Serengeti, the humans of the Serengeti have to be 
considered and their existence has to be protected as well. Only cooperation between the 
Park's managers and the humans can bring the Serengeti and its humans to prosper. 

Ngorongoro-Crater (Geology, Zoology, Ecology) 

by Nadine Schneider and Cathrin Czupalla 

Ngorongoro Conservation Area 

The Ngorongoro Conservation Area (NCA) is located within the crater highlands of northern 
Tanzania and forms part of the Serengeti-Ngorongoro-Maasai-Mara ecosystem. Since 1979 
the NCA is included on UNESCO's World Heritage List. In the middle of Fig. 1 lies the NCA 
with a size about -8.300 km 2 . The western boundary is the Serengeti National Park, while the 
eastern boundary is formed by the western wall of the Great Rift Valley. Lake Natron is 
located in the north, in the northeast Mount Kilimanjaro and Mount Meru and in the southeast 
and south Lake Manyara and Lake Eyasi (Fig. 1). The ground of the Ngorongoro-crater is 
-2300 m above the sea level, while the rim is -400-600 m above the floor. Close to the 
Ngorongoro-crater are also two smaller Craters: the Olmoti-Crater and the Empakaai-Crater, 
which harbours a soda lake. 
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Other mountains can be found in the NCA: 01 Doinyo Lengai (A 2878 m), Mount Kerimasi 
(A 2300 m), Mount Loolmalsin (A 3648 m), Mount Lemarut (A 3130 m) and Mount Oldeani 
(A 3188 m). 01 Doinyo Lengai is an active volcano which is the Maasai's “mountain of God” 
and its most recent eruption was in 1987. Mount Loolmalsin is the highest peak at A 3648 m. 

Ngorongoro-Crater 

How did these crater highlands evolved? Figure 2 shows the Gol Mountains and the Rift 
Valley floor. 20 million years ago the eastern side of Africa started to crack and rift, causing 
the land between the rifts and subside. This resulted from gradually thinning and softening of 
the earth's crust, allowing molten materials to thrust to the surface and form lava beds and 
later volcanoes. Later the calderas and lakes were formed. 

What are calderas and how were they formed? 

It started when the eruptions of the volcano became weaker and more ash and less lava was 
produced. The supply of lava was fired off and the partially emptied magma chamber was 
filled up with gas. And then approximately 2,5 million years ago the mixed gases had gained 
the right pressure and the Mount Ngorongoro collapsed, forming the caldera. It is believed 
that Mount Ngorongoro once was as big as, or even bigger, than Mount Kilimanjaro. 

The ground of the Ngorongoro caldera has a diameter of ~ 20 km, forming an enclosed plain 
of ~ 250 km 2 . There is one big soda lake, which is called Lake Makat or Lake Magadi and 
two rivers, which meet the Mandusi swamp on the one side and the Gorigor swamp on the 
other. 

Vegetation 

It took a few hundred years for the vegetation to reclaim the volcanic desert. But the vast 
quantities of ash produced by the volcanoes have had a principal benefit: fertile soils for the 
plants! It is possible to distinguish between six vegetation zones in the Ngorongoro-Crater 
alone: slopes, grassland, marsh, lakeshore, riverine zone and forest. The crater ground is 
predominantly grassland, an examples therefore is Sporobolus heterolepis. 

Ecosystem 

The Ngorongoro-Crater offers a good habitat and ecosystem not only for the many-sided 
vegetation. The ground of the crater is very fertile and the pasture and the constant water 
supply create good living conditions for a various range of different animals. The Crater is a 
dynamic and enclosed ecosystem which changes permanently. The number and composition 
of animals are swaying, because of the geographical isolation, diseases and other natural 
circumstances like wet and dry season. 

Zoology 

There is a big range of animals living in this area. Here we picked up three important groups: 
herbivore, predators and birds. 

Great herds of wildebeest share the grasslands with many other ungulate species such as 
plains zebra and Thomson’s gazelle. The warthog is resident throughout the NCA, with 
relatively high densities on the crater ground. Plains zebra are usually found together with the 
great wildebeest pride. Both are crucial to the diet of the lion and the spotted hyena. The 
herbivores serve as food for the predators. That’s why so many of them occur in the NCA, 
like the several, leopard and the cheetah. The NCA is also the home to more than 400 species 
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of birds. With its range of habitat - e.g. forest, grasslands and wetlands - the area supports a 
diversity of birdlife. 

A detailed description of two different animals living in the Ngorongoro-Crater: 


Lion - Panthera leo 

The lion {Panthera leo ) is a mammal of the family Felidae and one of four "big cats" in the 
genus Panthera. It is the largest of the African cats and they live throughout the highlands and 
on the savanna plains. They occur in higher densities within the Ngorongoro Crater than 
elsewhere in the conservation area. The number of lions within the Serengeti-Ngorongoro 
area is not actually known, there are estimated to be between 2000 to 3000 individuals and 80 
to 100 individuals in the crater. Today they are probably less. The crater is like a natural 
barrier and so the population is isolated. Because of diseases the gene pool decreased and a 
genetical poverty followed. 

The male lion, easily recognized by his mane, weighs between 150-225 kg. Females range 
between 120-150 kg. In the wild, lions live for about 10-14 years, while in captivity they can 
live for over 20 years. Lions usually hunt at night or dawn. Their prey consists mainly of large 
mammals, such as antelopes, gazelles, wildebeest, buffalos and zebras, but also smaller 
animals like hares and birds are also taken occasionally. Carrion is readily taken and often 
recovered from other predators like hyenas and wild dogs. 

Lions are predatory carnivores that manifest two types of social organization. Some of the 
residents living in groups are called prides. The pride consists of related females, their cubs of 
both sexes, and a group of one to four males known as a coalition who mate with the adult 
females. Nomads, ranging widely, either singly or in pairs are the second type of social 
organization. 

Black Rhino - Diceros bicomismichaeli 

The Black Rhinoceros, Diceros bicornis (colloquial: Black Rhino) is a mammal in the order 
Perissodactyla, native to the eastern and central areas of Africa including Kenya, Tanzania, 
Cameroon, South Africa, Namibia and Zimbabwe. 

An adult Black Rhinoceros stands 143 - 160 cm high at the shoulder and is 2,86 - 3,05 m in 
length. An adult weighs from 800 to 1400 kg, exceptionally to 1820 kg, with the females 
being smaller than the males. Two horns on the skull are made of keratin with the larger front 
horn (50 cm long up to 140 cm). A third smaller horn may develop. These horns are used for 
defence, intimidation and digging up roots and breaks branches during feeding. Their thick 
layered skin protects the rhino from thorns and sharp grasses. Their skin harbours many 
external parasites, which are eaten by oxpeckers and egrets that live with the rhino. They have 
terrible eyesight relying more on hearing and smell. The Rhino has large ears that rotate much 
like satellite dishes to detect any sound and a large nose that has an excellent sense of smell to 
detect predators. 

The Black Rhinoceros is an herbivorous browser that eats leafy plants, branches, shoots, 
thorny wood bushes and fruit. Their diet helps to reduce the amount of woody plants which 
result in more grasses growing for the benefit of other animals. It’s been known to eat up to 
220 different species of plant. It can live up to 5 days without water during drought. Black 
Rhinos live primarily in grasslands, savannas and tropical bushland habitat. 

The Ngorongoro-Crater is famous for its population of black rhinos. But the number 
decreased: On the one hand because of the genetic constraints due to inbreeding and on the 



40 


East African Palaeoanthropology and Ecology - Excursion guide 
Excursion February/March 2007, JW Goethe University, Frankfurt/Main 


other hand because of the degradation of habitat. It’s getting more difficult to find an area 
where there was shelter, browse, water and no disturbance of predators or tourism. And in this 
last point they have a competition with buffalo and elephants. Another important point is the 
disturbance by humans and the demand by the Rhino horns. 



Fig. 38: Map of the Serengeti National Park and the Ngorongoro Conservation Area 



Fig. 39: How a Caldera was formed 



Fig. 40: The Gol Mountains and the Rift Valley 
Floor 



Fig. 41: Schematic pricture of the ground of the Ngorongoro caldera 
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Lake Manyara National Park 

by Melanie Bauchle 

General features 

Lake Manyara National Park is situated in the north of Tanzania in the Arusha region, 125 km 
west of Arusha and south of the town of Mto Wa Mbu (which means mosquito river). Along 
the western side, the Rift Valley escarpment raises steeply up to 1219-1829 m (the high 
plateau). Elsewhere the park is enclosed by Maasai veldt / steppe. 



The park covers an area of 330 km 2 in the north-west and the east of Lake Manyara. The Lake 
is about 400 km 2 in size, 200 km 2 of that belongs to Lake Manyara National Park. The lake 
(945 m n.n.) itself is named after a tree called manyara (E. tirucalli ) in the Masai language, 
which is used as a hedge or as medicine by indigenous people. 

Lake Manyara National Park has a wide variety of habitats, which include groundwater 
forests, a swampy fan delta, acacia woodlands and a small grassy plain. This variety is due to 
several factors as there are the river runoff from the escarpment, springs and the features of 
the lake. Lake Manyara is an alkaline, shallow brakish lake, whose water level (size) and 
salinity is highly dependent on the runoff, precipitation and evaporation during the seasons. 
Although the lake does not has a real outlet, salinity is usually lower, compared to other lakes, 
due to many freshwater rivers, originating in the highlands. With variations in salinity, the 
residence of animals (especially birds) and plants is also subject to the seasons. 
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Lake Manyara National Part was established in 1960. 



Fig. 43: E. tirucalli 


Setting the stage: the geology of the park 

Lake Manyara depression is part of the Great Rift Valley. The escarpment in Lake Manyara 
NP is a steep wall of 244 m (610 m at the south end) with ridges, helves, boulders, stony 
gullies and a steep shoulder. In the southern part of the park basement rocks are exposed, 
whereas in the north western part sheets of lava and volcanic ash cover these rocks. The 
volcanic soils here covers extensive flat areas which have poor drainage conditions. The soil 
is a dark reddish clay-loam. 

Several rivers cross the National Part from the west (the escarpment) to the east (the lake) 
carrying and discharching freshwater as well as sediments to the lake. The courses of the 
rivers are likely to change, especially towards the lake (alluvial fans) where the alluvial soil is 
deposited. The course of the streams, rivers and their tributaries, as well as the confluences 
and, of cause, the lake determines the type of soil and vegetation. 

The soil consists of a great magnitude of (silty) clay, or clay-loam, which vary in colour 
between dark brown, grey and dark grey. Very dark brown compact sand is also found. The 
clay can be overlain by black or very dark brown alluvial clay or by windy blown sand. The 
pH depends mostly on the adjacency to the lake and can varies between pH 7 and 9. Higher 
pH is expected to be in poorly drained (alkaline) or flooded (by lake) soils. 

Ecology 

Flora 

Due to its location (between the escarpment and the lake), Lake Manyara National Park 
shows great variety of habitats. They include lush groundwater forests, swamps, acacia 
woodlands and grasslands. Their appearance depends on the amount of ground water (which 
is unusually high) available and the density of canopy. 
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Fig. 44: Map of distribution of Lake Manyara NP vegetation 

Lake flora 

The lake flora consists of a variety of water plants and planktonic species like diatomes and 
Cyanobacteriaceae. 


Swamp herbage 

Swamp herbage can be found around the lake in shallow waters, where drainage is poor, 
especially in the fan of the Simba river in the north of Lake Manyara, and on its eastern 
shores. The main species are Typha angustifolia and Cyperaceaen (Cyperus spec) but the 
distribution of species is zoned by the duration of floods, incoming land drainage and salinity. 




Fig. 46: Cyperus laevigatas 


Fig. 45: Typha angustifolia 
Grasslands 

There are three major distributions of grasslands in Lake Manyara National Park Alkaline 
Grassland (zoned around the lake), Peripheral Grassland (elsewhere in the park) and the 
Cynodon Sward. 

The Alkaline Grassland is zoned in relation to lake level and soil pH, which drops from 9 to 7 
with increased distance to the lake. At pH 9, Odyssea jaegeri can be found on the eastern 
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shore of the lake and on low levels towards the lake. This plant can grow up to 15-20 cm, has 
deep rooting and covers approximately 90% of the soil. Depending on the pH, there are two 
Sporobolus species: S. spicatus is exposed to lake-bed flats, which are capable of flooding 
especially when lake levels are low. The grass covers frequently 100% soil (pH >8). S. 
spicatus has an average high of 25 cm, columns may stand out to 50 cm. It is perennial, the 
growth is prolonged (also during dry season) and flowering occurs during the year. Also S. 
consimilis is perennial, but main growth and flowering happens during the rains. During 
droughts there maybe a second flowering and some green node shoots occur, but the major 
part will be straw-dry. The 120-200 cm (columns) high grass is located on slightly raised 
beaches and between Acacia woodland too,where pH is between 7 and 8. The third major 
genus is Cyperus laevigatus which is found under boggy conditions (springs and seepage) and 
raises up to 100 cm. The soil needs to be perennially moist and stands covered in alkaline lake 
water for a long time. 

The Peripheral Grassland is distributed between Acacia Woodland and Alkaline Grassland 
and is a edaphically controlled grassland. The vegetation is representred by two species: 
Chloris gayana and Sporoblus marginatus. The later one has two ecotypes, a 30 cm tall 
representative which vegetates and flowers after light rain, and a 75 cm tall representative 
which becomes dry very quickly. Both are characteristic of ecotones between Alkaline 
Grassland and wooded formations. C. gayana growth during the rains and seeds and flowers 
late in rain season. This species can reach 90-160 cm (columns). 


Two species of Cynodon are present in the Cynodon Grassland: C. dactylon and C. 
plectostachyus. The first is the smaller one and can grow between 8-80 cm, which depends on 
the utilization of the grassland. It is wild spread (in areas with redistributed soil, in ecotones, 
edges of swampy glads) and perennial green and flowers, but the main growth period is 
during the rains. C. plectostachyus is associated with Acacia Woodland, but depends on an 
“open” canopy, and favours arid areas. Flowering occurs during the rains and the plant might 
become completely dry. There is tussocky growth and a high of 100 cm can be reached. 
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Fig. 47: S. spicatus 



Fig. 48: Chloris spec. 



Fig. 49: Cyondon spec. 


Acacia Woodland 


This Woodland is a mixture of grasses and herbs, trees, shrubs and secondary understory. 
Acacia Woodland is usually semi arid but vegetation depends on ground water availability, 
proximity to the lake and shadow of the canopy. The trees and shrubs are green all year round 
and new leaves and flowers appear during the dry season, which serve as an indicator for 
subterranean moisture. The woodland is characteristic below the escarpment and between 
rivers. 


C. plectostadyus reflects the major grass species besides Eragrostis superba and Themeda 
triandra. The dryness of the grasses favour fire. 
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Shrubs and understory are associated with termite mounds and is spaced irregularly. Species 
are related to proximity to the lake: Acalypha fruitcosa and Cordia spec, (arid), Justicia 
cor data (semi arid) and Premna holstii (alkaline). 

The trees, particularly Acacia tortilis (and Balanites aegyptica ), appear in groves of even- 
aged trees and have the densest stand close to drainage lines and seepage. The woodland is to 
a certain extend independent from annual rains. 

A major problem is the decreasing number of trees and their replacement by grassland, which 
is speculated to be due to fires (grass favours fires, which kills young, developing trees), 
droughts and utilization of animals. But still there were Acacia trees found which are 
suspected to have been established around 1780. 



Fig. 50: Acacia tortilis 


Groundwater Forest 

The forest consists of evergreen, quick growing, (rather) short-lived, ± 30 m tall trees, whose 
trunks are buttressed and column-like with a dark smooth bark. The density of trees and their 
canopy increases with the decrease of distance to river, centres of drainage and freshwater 
availability in general [3]. The common species are Trichellia roka and some Ficus spec., but 
no epyphtes due to the dry climate. Towards the lake Acacia xanthophloea is present at the 
fringes of the forest because of the increasing alkalinity. Enclosed within the forest are glads 
of edaphic grassland or swamps. 



Fig. 51: Acacia xanthophloea 


Escarpment Vegetation 

The vegetation of the escarpment exists of relict patches of deciduous, thickened woodland, 
fire-induced wooded-grassland and secondary grassland. Pennisetum mezianum is a 
prominent representative of the grasslands species. The high of the grasslands (80-90% cover) 


46 


East African Palaeoanthropology and Ecology - Excursion guide 
Excursion February/March 2007, JW Goethe University, Frankfurt/Main 


vary from ~60 cm to 120/150 cm. Growth and flowering occurs during the rains, in dry 
season it is likely to be burned. Small colonies of small trees ( Acacia spec.) are present as 
well. 

Within the thickened woodland small trees (7-8 m) with rounded crowns and a smooth, 
papery and colourful bark are found. The woodlands itself are wildly spread. Their growth 
and flowering happened during the dry season. Commiphora spec., Acacia spec, and 
Adansonia digitata (Baobab-tree) are major species. 

The very thick understory consists of deciduous bushes and sukkulent plans such as 
Lanthraceae, Euphorbia spec, and especially E. tirucalli and Acalypha fruitcosa. 



Fig. 52: Adansonia digitata 


Fauna 

Due to the many different habits, Lake Manyara National Park hosts a wild variety of birds 
and mammals. 

It is reported, that more than 350 bird species live in the park, among them are pelicans, 
cormorants, storks, ducks, geese, dick-dicks egrets, ibis, waders and pink flamingos as well as 
Lesser flamingos ( Phoenicopterus minor). The species present depend on the time of the year 
(migration habits) and some species are very site specific due to the salinity of the lake water. 
Lake Manyara National Park is very known, especially among ornithologist, for the huge 
distribution of bird life, and it is likely to see up to 20 species a day. 

Besides birds, the Park offers visitors a large amount of mammals: monkeys (baboons, 
guenon, vervet monkey), impala, klipspringer, banded mongoose, leopards, buffalo, 
wildebeest ( Connochaetus taurinus), zebra ( Equus burchelli), dark coloured giraffes, 
elephants, tree-climbing lions and hippopotamus, the two last are famous for the park. Impala 
present the largest population of browsing herbivores. The former large population of 
elephant (6 elephants per km 2 ) decreased to 1 elephant per km 2 , a decline of about 90% since 
1987. This reduction was due to the increased poaching, which reached uncontrolled levels. 
Unfortunately, there is no information about fish species in Lake Manyara. 

Ecosystem 

The distribution of birds vary between the lake shore and trees (e.g. in the Groundwater 
Forest). The mammals occupy different habitats reaching from the swamps on to the northern 
shore (“Hippo Pool”), over the grasslands (wildebeest, buffalo, zebra and so on) and the 
Acacia Woodlands (tree-climbing lions) to the Groundwater Forest (monkeys). Not all species 
are residents; most of them migrate in and out of the park during the year. 

In Lake Manyara National Park, shrubs and bush encroachments have been noticed. It was 
thought that the increase of shrubs, bush and Acacia tortilis was a result of the decline in 
elephants (see above) since they are known to have a very destructive behaviour towards adult 
trees (8-10% of tree mortality was due to elephants when their population was dense). 
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Giraffes feed on trees (but just above 2 m) and therefore disturb trees, too. Several studies 
show that shrubs, bush and Acacia populations increased when impala population decreased. 
Impala feed on grasses, herbs, shrubs, seedlings of shrubs and Acacia pods. Not only the 
impala represent the biggest population among browsing herbivores,they also spend more 
time in woodlands than wildebeests and zebra do. After outbreaks of anthrax (which killed 
significantly large amounts of impala) bush and shrub encroachment was noticed. Even-aged 
Acacia tortilis stands are believed to be a result of a decreased impala as well. Besides 
anthrax, the Rinderpest in the 19 th century had an impact on ungulates and triggered bush 
encroachment, which still can be seen today in the shape of vegetation. 


_ (Shade) 



Fig. 53: Interactions between Acacia tortilis, elephant and impala. (-) higher values in the preceding box 
results in lower values in the succeeding one; (+) result in higher values 


A recent problem in the park has been the high mortality of Lesser Flamingos (up to 50 per 
day in 2004). Not just Lake Manyara but also other alkaline lakes in northern Tanzania and in 
Kenya have been affected by frequent mass mortalities of flamingos. The death were most 
likely caused by cyanobacterial intoxication, which are part of the lakes food web. The diet of 
Lesser Flamingos consists mainly of plankton, where cyanobacteria are part of. It is not 
certain if the intoxication was due to a long term uptake of a small amount of toxic bacteria or 
of a sudden bloom of cyanobacteria, but the later is considered to be more likely. It is 
assumed that the bloom was due to heavy metal pollution of the lake since mines may lie in 
the catchments of river runoff. Especially the problem here is the poor knowledge of the water 
ecosystem. 

Paleoecology 

Since 1913 it is assumed that Lake Manyara had favourable conditions for fossilization. Due 
to its special position along the Great Rift Valley, the size of Lake Manyara varied and 
therefore created good conditions to fossilize (see also Makuyuni part). Fossil specimens of 
Crepoithecidae (guenons), Elephantidae (elephants), Equidae (zebras), Rhinocerotidae 
(rhinoceros), Suidae (pigs), Hippopotamidae (Hippopotamus) and Bovidae (cattle). 
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Others 

Tropical Diseases 

by Tina Bundschuh 

There are many diseases found in tropical regions which are more or less restricted to those 
parts of the world. Some reasons for their occurrence are deficits in hygiene and the presence 
of suitable vectors (mostly insects). High poverty rates in many tropical countries even 
encourage their abundance due to sparse medical consulting and treatment. 

In Eastern Africa travellers may be at risk for falling ill with those diseases although several 
precautions can contribute to diminish the risks. Some of the diseases and precautions to be 
undertaken are listed below. 


Airborne 

Food borne 

V ector-transmitted 

Animal borne 

Tuberculosis 

Hepatitis A 

Malaria 

Schistosomiasis 

Leprosy 

Typhoid fever 

Yellow fever 

Rabies 

Bacterial 

(Meningicoccal) 

Meningitis 

Cholera 

Sleeping sickness 

(African 

trypanosomiasis) 



Giardiasis 

Rickettsiosis 
(Spotted fever) 



Amoebiasis 

Dengue fever 



W orminfections 

Filariases, e.g. 

Onchocerciasis 



Meningococcal Meningitis 

Cause: One of the causative organisms is a small immobile diplococcal Bacterium called 
Neisseria meningitidis. It can be separated into 13 different serogroups: A, B, C, Y and W- 
135. Most African epidemics are caused by N. meningitidis type A, type B is endemic in 
Southern America. 

Transmission: Direct person-to-person contact (aerosols). 

Nature of disease: Many infected people serve as asymptomatic carriers, others develop a 
severe meningitis which is characterized by intense headache, fever, nausea, vomiting, 
photophobia and a stiff neck (Kernig's sign, Lasegue's sign) and then can proceed to 
neurological failures and death. 

Geographical distribution: African “meningitis belt” from Mali to northern Tanzania, 
commonly outbreaks in crowded spaces like slums or during pilgrimages and especially 
during dry season. 

Prophylaxis: Vaccination available (types A, C, Y, and W-135). 

Precautions: Avoid crowded spaces and close contact to infected people. 
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Hepatitis A 

Cause: Hepatitis A - virus. 

Transmission: consumption of contaminated food or drinking water (There are sometimes 
cases of infected primates which can as well transmit the disease.). 

Nature of disease: Acute viral hepatitis: low fever, anorexia, nausea, abdominal discomfort, 
headache followed by jaundice, light coloured stools, dark coloured urine. 

The illness lasts several weeks, but the damage of liver cells is reversible and the recovery can 
last up to several months. 

Geographical distribution: Worldwide, especially where conditions of hygiene are poor. 
Prophylaxis: Vaccination available. 

Precautions: Non-immune travellers should avoid contaminated food and water. People who 
have undergone an infection are considered to be immune afterwards. 

Giardiasis 

Cause: Protozoan parasite Giardia lamblia. 

Transmission: Consumption of contaminated drinking water or ingesting of organisms while 
bathing. 

Nature of disease: In many cases asymptomatic, in others intestinal symptoms: anorexia, 
chronic diarrhoea, abdominal cramps, bloating, frequent loose and greasy stools, fatigue and 
weight loss. 

Geographical distribution: Worldwide. 

Prophylaxis: none. 

Precautions: Avoid ingesting contaminated drinking- or recreational water. 

Malaria (tropica) 

Cause: Protozoan parasites: Plasmodium falciparum, P. vivax, P. ovale, P. malariae. 

Transmission: Mosquitoes such as Anopheles spp. which bite mainly between sunset and 
sunrise. 

Nature of disease: Acute febrile illness, incubation period of 7 days or longer, depending on 
parasite species which cause different varieties of Malaria. Some forms can persist from 
months to years. The general symptoms are: acute high fever, shaking chills, headache, 
nausea, vomiting, diarrhoea, fatigue, anaemia, jaundice, hepatomegaly and increasing 
splenomegaly. You should keep in mind that Malaria in the first place often imitates more 
“harmless” diseases such as respiratory tract infections, gastroenteritis or influenza. 

Geographical distribution: Widespread in tropical and subtropical regions, depending on 
occurance of vectors. 

Prophylaxis: Chemoprophylaxis sometimes recommended. 

Precautions: Avoid mosquito bites. 

Different varieties of Malaria 

Tertian Malaria (or Malaria tertiana) is caused by P. ovale and P. vivax. The disease is 
characterized by a rhythmic occurrence of fever every third day (48 hours). Due to the 
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formation of enduring stages in liver cells, the so-called hypnozoits, the disease can persist 
silent after the treatment and reappear after several weeks and for up to years. 

Quartan Malaria (or Malaria quartana) is caused by P. malariae. Here fever occurs 
characteristically every fourth day (72 hours). P. malariae can persist as well although small 
amounts of its enduring stages, so-called blood-schizonts, are found in the blood. 

In general those varieties show weaker symptoms and are considered to be less dangerous 
than Malaria tropica. 

Falciparum Malaria (or Malaria tropica) is the most common form in sub-Saharan Africa and 
it is caused by the species Plasmodium falciparum. 

It is characterized by a sudden onset of high fever (up to 40 - 41°C) which does not follow a 
particular rhythm. If untreated the disease develops a more complicated course with possible 
complications such as renal failure and cerebral involvement shown by disturbance of 
consciousness, coma or convulsions. The disease is often more severe in children and 
pregnant women. 

As a Chemoprophylaxis against Malaria tropica the following drugs can be used considering 
resistances in some endemic areas: 

Mefloquin which is traded as Lariam®, Atovaquone/Proguanil traded as Malarone® and the 
common antibiotic Doxycyclin. 

Yellow Fever 

Cause: Flavivirus. 

Transmission: Mosquitoes, in Africa mostly Aedes aegypti and in South America others 
which bite during daylight hours and occur up to altitudes of 2 500 m. Some monkeys serve 
as a reservoir as well. 

Nature of disease: Sometimes asymptomatic, but in most cases an acute illness is developed 
which can be divided in two phases: 

Phase I: Fever, muscular pain, headache, chills, anorexia, nausea, vomiting, often 
bradycardia. 

Phase II (in 15 % of manifestations): after a few days onset of fever, jaundice, abdominal 
pain, vomiting and haemorrhagic manifestations. 

Approximately 5 % of the patients die within 10-14 days after the initial onset of the illness. 
Geographical distribution: Widespread in tropical and subtropical regions. 

Prophylaxis: Vaccination available and sometimes required for immigration. 

Precautions: Avoid mosquito bites. 

Onchocerciasis (River blindness) 

Cause: The causative organism is Onchocerca volvulus, a nematode of the family Filarioidea. 
The transmitted disease belongs to the term “Filariasis”. 

Transmission: Infected black flies ( Simulium sp.) which live near fast streaming rivers and 
lakes. 

Nature of disease: Onchocerciasis is a chronical disease. At first the injected adult worms 
(filariae) form fibrous nodules under the skin. From there on they discharge mikrofilaria 
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which then migrate through the skin causing dermatitis which is accompanied by terrible 
itching. They migrate to the eyes as well where lesions are caused by the death of those 
microfilariae. Persisting for years if the disease remains untreated, these lesions in the eyes 
may lead to an irreversible blindness and skin diseases. 

Geographical distribution: Mainly western and central Africa and central to South America. 
Prophylaxis: None. 

Precautions: Avoid black fly bites. 

Schistosomiasis (Bilharziosis) 

Cause: Several parasitic trematode species, most important: Schistosoma mansoni, S. 
haematobium and S. japonicum. 

Transmission: larval forms (cercariae) penetrating skin in freshwater. 

Nature of disease: Chronical: adult flukes living in veins and producing eggs syptoms 
depending on deposition aera: either hepatic, intestinal signs (S. mansoni ) or urinary 
dysfunction ( S. haematobium). 

(Some other Schistosomia spp. causing “swimmers itch”) 

Geographical distribution: S. mansoni distributed in several tropical countries, S. 
haematobium mostly in Africa and S. japonicum in Asia. 

Prophylaxis: None. 

Precautions: Avoid direct contact, contaminated freshwater. 

Sleeping sickness (African Trypanosomiasis) 

Cause: Protozoan parasites Trypanosoma brucei gambiense (reservoir humans) T. b. 
rhodesiense (reservoir cattle, wild animals inch antelopes). 

Transmission: Bites from Tsetse-flies. 

Nature of disease: Infection can be indicated by so-called inoculation chancre. 

T. b. rhodesiense causes more acute illness after incubation period of a few days to weeks: 
fever, severe headache, insomnia, enlarged lymph nodes, if untreated anaemia, rash and later 
neurological stage: confusion, disturbed sleep cycle, coma, death. 

Geographical distribution: T. brucei gambiense present in western and central Africa, T. 
brucei rhodesiense in eastern to southern Africa (Botsuana). 

(American trypanosomiasis = Chagas disease) 

Prophylaxis: Tsetse control. 

Precautions: Tsetses are not repelled and bite during the day. They can even bite through 
clothing, which is said to be painful. 

Precautions 

The most important precaution is insect bite prophylaxis . In order to avoid being bitten one 
should: 


- wear long-sleeved clothes (light colours) 

- use repellents 
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- insist on mosquito nets or sleep in air-conditioned rooms 

- (use mosquito coils, insecticides etc.). 

Most insects do not occur in higher altitudes (above 2 500 m). 

Another critical point is the consumption of potentially contaminated drinks and food . 
Precautions include: 

- drinking bottled water 

- avoiding ice cubes 

- eating food you can peel or which is (freshly) cooked. 


Cultural Anthropology of the Maasai 

by Kai Kretzschmar 

General information 

The Maasai are a semi-nomadic ethnic group located in northern central Kenya and southern 
Tanzania. 1991 the Maasai population in Kenya was estimated to be 453,000 and in 1993 in 
Tanzania 430,000, which makes a total estimated population of 883,000 people. The ethnic 
group of the Maasai is speaking 01 Maa, also known as Kimaasai. The Maasai’s religion is a 
monotheistic kind of. 



Fig. 54: Maasai man 


Origin and History 

The Maasai are Nilotics and came shortly after 1550 from the Southern Sudan and the Nile 
Valley to central Africa and went forward to Kenya and Tanzania. In the late 19 th century the 
Maasai occupied much of the Rift Valley in Kenya and northern Tanzania as well as the 
surrounding highlands and plains. Within their migration they had taken their own 
domesticated cattle. 

As pastoralists the Maasai have resisted the urging of the Tanzanian and Kenyan governments 
to adopt a more sedentary lifestyle. Also they have demanded grazing rights to many of the 
national parks in both countries. In addition they routinely ignore international boundaries as 
they move their cattle herds across the open savannah with the changing of the seasons. 
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Language 

The Maasai’s language is part of the group of the Nilotic languages and it is most directly 
related to the languages of the Samburu and the Njemp (these three groups call their language 
Maa). Most of the Maasai can speak Swahili, too. 

Social and Economic Structure 

Age-grade system 

The Maasai community has a special age-grade system, which is organized for the optimal 
utilization of the cattle. This system separates different groups with typical rights and 
responsibilities. 

After birth until an age of 12 years the Maasai are at the age-grade of childhood (Inkera). At 
this time both sexes have one or both of their lower front teeth removed. The boys are taking 
care of their father’s calves. From 12 to 16 years the uncircumcised boys are called Iliayok. 
At this age the earlobes are pierced and stretched. The boys are circumcised at the end of that 
age-grade. Junior Warriors, who are between 17 and 25 years old are tending to dress in red 
and have special spears. For them it is not allowed to eat meat and drink milk with people of 
their age group. The “coming of age”-ceremony marks the transition from warriorhood to 
elderhood and is the most important event in the lifes of Maasai men. At this ceremony, 
which is called Eunoto, the young men try the famous dance in which their have to jump as 
high as possible to show their strongness. The senior warriors (Ilmurran), who are between 
26 and 35 years old have the right to marry. During that time they prepare for being elder and 
they are allowed to eat meat and drink milk in the presence of women and men of a different 
age group. Form 36 to 50 years the men are junior elders (Ilkishumu). They do not have the 
need to fight any more and they have the might to curse. Seniorelders (Iseuri) with an age of 
50 to 59 years have the religious and ritual might and have the charisma of age. Iseuri is the 
name for retirees with an age of 60 to 90 years and old men who are older than 90 years are 
called Ilterito. 



Fig. 55: Maasai warrior Fig. 56: Iltertio 


Up to an age of 13 or 15 years Maasai girls assist their mothers in preparation for their roles 
as wives and mothers. At the end of the age-grade of “Entito” the elder women circumcise 
the girls (clitoridectomy). Circumcised women are called Enkitok and are eligible for 
marriage and can only marry once in a lifetime. They (have to) find their fulfilment in 
marriage and their children. 
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Fig. 58: Young Maasai with cattle 

Fig. 57: Young woman 


The importance of cattle 

As cattle herders, the Maasai asserted a higher social status than those that tilled the soil or 
worked with their hands. For the Maasai pastoralism provides a more secure existence than 
agriculture. The herds were vulnerable to any upset of the fragile ecology of the sava nn ahs 
and additional security was established by alliances and relationships that allowed for the 
replenishment of cattle in times of need. Cattle are central to Maasai economy and they are 
rarely killed, but instead are accumulated as a sign of wealth and traded or sold to settle debts. 
Maasai are notorious as cattle rustlers and they often travel into towns and cities to purchase 
goods and supplies and to sell their cattle at regional markets. 

Religion 

Ngai (God of rain), who is enthroned on the peak of Mount Kenya, has given all the cattle of 
the world to the Maasai. Therefore they think that they have the right to be cattle rustlers. 
Maasai diviners (laibon) are consulted whenever misfortune arises and they also serve as 
healers, dispensing their herbal remedies to treat physical ailment and ritual treatments to 
absolve social and moral transgressions. 

Culture and Art 

Diet 

Traditionally, the Maasai rely on meat, milk and blood from cattle for protein and caloric 
need. The Maasai people drink blood on special occasions and it is given to a circumcised 
person, a woman who has given birth and the sick. Also, on a regular basis drunk elders, use 
the blood to alleviate intoxication and hangovers. More recently, the Maasai have grown 
dependent on food produced in other areas such as maize meal, rice, potatoes or cabbage. 
Maasai who live near crop farmers have engaged in cultivation as their primary mode of 
subsistence. In these areas, plot sizes are generally not large enough to accommodate herds of 
animals; thus the Maasai are forced to farm. The Maasai believe that utilizing the land for 
crop farming is a crime against nature, once you cultivate the land it is no longer suitable for 
grazing. 

Houses 

The huts (enk’ang) are loaf-shaped and made of mud, sticks, grass, dried cow dung and urine 
and the women are responsible for making the houses. 
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Beadwork 

The Maasai are best known for their beautiful beadworks which play an essential role in the 
ornamentation of the body. Beading patterns are determined by each age-set and identify 
grades. Young men, who often cover their bodies in ocher to enhance their appearance, may 
spend hours and days working on ornate hairstyle, which are ritually shaved as they pass into 
the next age-grade. The Maasai also sell their beautiful beadwork to the tourists. 



Fig. 59: Bridal set of necklaces 


Crisis and Problems 

The Maasai are famous for being warriors and herders but there is not enough space anymore 
today to fulfil the image. They are not allowed to carry their traditional short spears in towns, 
cities or inns. Within the urban sprawl it becomes more and more complicated to live as 
(semi-)nomadic people. The national parks of Massai Mara, Serengeti and Amboseli are 
limiting the Maasai’s mobility, too. After becoming sedentary some Maasai tribes were faced 
with some special problems. The lions and other predators were killing the Maasai’s cattle. 
One reaction of the Maasai was killing the lions in the national parks, where the animals 
normally live under protection. That is the reason why the Maasai got in trouble with the 
preservers in the national parks and the national governments of Kenya and Tanzania. 



Fig. 60: Warrior’s shield used for lion hunting 


Tourism 

The rising tourism induces more problems, for example: the pollution of the environment, the 
dependence on selling goods to the tourists, the loss of “isolation” of the special culture or the 
limitation of living space. Most Maasai prefer the innovation of Eco tourism. 
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